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Background: In Nigeria, suboptimal breastfeeding practices are contributing to the burden of childhood diseases
and mortality. This study identified the determinants of key suboptimal breastfeeding practices among children
0–23 months in Nigeria.
Method: Data on 10,225 children under-24 months were obtained from the 2008 Nigeria Demographic and Health
Survey (NDHS). Socio-economic, health service and individual factors associated with key breastfeeding indicators
(early initiation of breastfeeding, exclusive breastfeeding, predominant breastfeeding and bottle feeding) were
investigated using multiple logistic regression analyses.
Results: Among infants 0–5 months of age, 14% [95% confidence Interval (CI): 13%, 15%] were exclusively breastfed
and 48% [95% CI: 46, 50%] were predominantly breastfed. Among children aged 0–23 months, 38% [95% CI 36, 39%]
were breastfed within the first hour of birth, and 15% [95% CI: 14, 17%] were bottle-fed. Early initiation of breastfeeding
was associated with higher maternal education, frequent antenatal care (ANC) visits and birth interval but deliveries at
a health facility with caesarean section was associated with delayed initiation of breastfeeding. Educated mothers, older
mothers and mothers from wealthier households exclusively breastfeed their babies. The risk for bottle feeding was
higher among educated mothers and fathers, and women from wealthier households including mothers who made
frequent ANC visits.
Conclusion: Socio-economic and health service factors were associated with suboptimal breastfeeding practices in
Nigeria. To improve the current breastfeeding practices, breastfeeding initiatives should target all mothers – particularly
low SES mothers – including, national and sub-national health policies that ensure improved access to maternal health
services, and improvements to baby friendly hospital and community initiatives for mothers.
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Optimal breastfeeding practices play a key role in improv-
ing the health and development of children under-5 years,
and have been shown to be associated with decreased risk
of childhood diarrhoea, and respiratory tract infections as
well as reductions in childhood mortality [1-5]. Current
recommendations for breastfeeding practices include the
initiation of breastfeeding for all newborns within the first
hour of life, exclusive breastfeeding (EBF) for the first
6 months of life, and continued breastfeeding for two* Correspondence: felgbo@yahoo.co.uk
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unless otherwise stated.years and beyond with nutritionally appropriate and safe
complementary foods introduced at the sixth month [6-9].
Globally, only 38% of infants are exclusively breastfed
for the first four months of life [3,10], and recent analyses
found that over 800, 000 deaths [11] and about 10% of the
global burden of disease among children under-5 years in
developing countries resulted from suboptimal breastfeed-
ing practices [12]. In 1992, following global recommenda-
tions, Nigeria introduced the baby friendly hospital
initiative (BFHI) [13] which resulted in some improve-
ment in early initiation of breastfeeding (33%) [14], how-
ever, the duration and practice of exclusive breastfeeding
remains low (17%) and falls short of the estimated levelshis is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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tality [15-17]. In addition, the prevalence of continued
breastfeeding at one year in Nigeria is high (84%) [14]
compared to the United States (26%) [18] but continued
breastfeeding at two years is low (35%) in Nigeria [14].
Among sub-Saharan Africa countries, the prevalence of
exclusive breastfeeding in Nigeria remains one of the low-
est (17%) compared to other nations like Tanzania (50%)
[19] and Kenya (32%) [20]. Breastfeeding practices are
crucial to the achievement of millennium development
goal four (MDG-4), but available evidence shows that the
goal has not been achieved in Nigeria [21].
In Nigeria, several studies have identified various factors
limiting optimal breastfeeding practices [15,16,22-24]. These
studies were conducted in various regions of Nigeria, and
focused on EBF and delayed initiation of breastfeeding
[17,22,24-27]. Findings from these studies found that indi-
vidual factors (such as sex of the baby, work, the mother’s
age and family pressures) [16,26-28], health service factors
(such as antenatal visits, delivery at the government hospital
and mode of delivery) [17,23], and household wealth and
geopolitical differences [16] were associated with non-EBF
and delayed initiation of breastfeeding.
To date, there has been no nationally representative
study of suboptimal breastfeeding practices, that incorpor-
ate key outcome measures such as predominant breast-
feeding and bottle feeding [2,3,5,6] nor has there been an
inclusive assessment of the determinants of suboptimal
breastfeeding patterns at the national level in Nigeria. Ac-
cordingly, the main purpose of this study is to identify
socio-economic, health service and individual determi-
nants of key optimal breastfeeding practices in Nigeria
using the 2008 Demographic and Health Survey for
Nigeria. Results from this study will provide an evidence-
based assessment of infant and young child feeding prac-
tices to inform policy makers and public health workers to
frame policies and programs that would improve breast-
feeding practices in Nigeria.
Methods
Data source
The analysis was based on the publicly available dataset col-
lected for the Nigeria Demographic and Health Survey
(NDHS) 2008, conducted by the National Population Com-
mission (NPC) and ICF International [29]. The NDHS col-
lects information on optimal breastfeeding (among other
factors) from a nationally representative sample of house-
holds. The sample was selected in a stratified two-stage
cluster design. A total of 34,070 eligible women – all
women aged 15–49 years who were either permanent resi-
dents of the households or visitors present in the house-
holds on the night before the survey – were interviewed
(response rate 98%), using a questionnaire to collect data
on respondent’s demographics, maternal and child healthpractices as well as reproductive, contraceptive and infant
feeding practices [29]. Our analysis was restricted to the
youngest living children aged less than 24 months, living
with respondent (eligible women aged 15–49 years), and
the total weighted sample was 10,225.
Key breastfeeding indicators
The infant feeding indicators were assessed using the
World Health Organization recommended definition of
breastfeeding indicators for assessing Infant and Young
Child Feeding (IYCF) practices [3,30,31]. In the analysis,
the main outcome factors were (i) early initiation of
breastfeeding, (ii) exclusive breastfeeding up to 6 months,
(iii) predominant breastfeeding and (iv) bottle feeding,
using the following definitions:
 Early initiation of breastfeeding: The proportion of
children 0–23 months of age who were put to the
breast within one hour of birth – this indicator was
based on historical recall.
 Exclusive breastfeeding: The proportion of infants
0–5 months of age who received breast milk as the
only source of nourishment (but which allows oral
rehydration solution, drops or syrups of vitamins
and medicines) – this indicator was based on
mother’s recall on feeds given to the infant in the
last 24 hours.
 Predominant breastfeeding: The proportion of
infants 0–5 months of age who received breast milk
as the predominant source of nourishment (but
which allows water and water-based drinks fruit
juice, ritual fluids, oral rehydration solution, syrups
or drops of vitamins) during the previous day.
 Bottle-feeding: The proportion of infants 0–23 months
of age who received any liquid (including breast milk)
or semi-solid food from a bottle with nipple/teat.
Exclusive breastfeeding (EBF) and early initiation of
breastfeeding were included in the analyses because of
their association with improved infant nutrition, decreased
morbidity and mortality among children under-5 years
[1,11,12]. Predominant breastfeeding and bottle-feeding
were included due to their impacts on the increased risk
of diarrhoeal and respiratory illness including increased
risk for infant mortality [2,3,5,6]. Continued breastfeeding
at one and two years were not examined in this analysis,
and suboptimal breastfeeding practices were defined as
feeding behaviours that did not meet recommended
standards.
Study factors
The study factors included socio-economic, health service
and individual factors. Socio-economic characteristics in-
cluded the mother’s highest educational level (categorized as
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and employment status (categorized as not working or
working), household wealth index (categorized as poor, mid-
dle or rich), father’s highest educational level (categorized as
no education, primary or secondary and above education)
and geographical region. The household wealth index was
calculated as a score of household assets which was derived
from a principal components analysis conducted by the Na-
tional Population Commission (NPC) and ICF International
based on a methodology developed from previous DHSs
[32,33], and using methods recommended by the World
Bank Poverty Network and UNICEF [34]. The geographical
regions were grouped into six geographical zones: North-
east, North-west, North-central, South-east, South-west and
South-south. The zones are constitutionally recognised re-
gions of Nigeria based on geographical locations of various
states and the federal capital territory [29].
Health service factors included the number of antenatal
clinic visits (categorized as no antenatal visit, one to three
antenatal visit or four and above antenatal visits), the place
of delivery (home or health facility) and mode of delivery
(caesarean section or vaginal) the type of delivery assist-
ance, the timing of postnatal visits (categorized as no post
natal visits, 0–2 days, 3–6 days or above 7 days postnatal
visits). Type of delivery assistance received was catego-
rized as either a health professional or non-health profes-
sional e.g. a traditional birth attendant. A traditional birth
attendant is usually a woman, who assists the mother dur-
ing childbirth and who initially acquired her skills by de-
livering babies herself or by working with other traditional
birth attendants [35].
Individual characteristics included maternal age (catego-
rized as 15–24 years, 25–34 years or 35–49 years), age of
the child, sex of the child (categorized as male or female),
birth order of child (the position of the under-5 child in
the family) and preceding birth interval (categorized as no
previous births, less 24 months or more than or equal to
24 months birth interval).
Other study factors considered in the analysis included
marital status, perceived size of baby, maternal body mass
index, place of residence, frequency of listening to radio,
frequency of watching television and frequency of reading
newspaper. However, these factors were excluded follow-
ing preliminary analyses as no significant associations be-
tween breastfeeding indicators and the study factors were
apparent in univariate analyses.
Statistical analysis
The selected breastfeeding feeding indicators (early initi-
ation of breastfeeding, exclusive breastfeeding, predominant
breastfeeding and bottle-feeding) were expressed as dichot-
omous outcomes. Prevalences were calculated using Stata
(Stata Corp 12.0) with the ‘Svy’ function used to allow for
adjustments for the cluster sampling design, samplingweights and the calculation of standard errors. The Taylor
series linearization method was used in the surveys when
estimating confidence intervals around prevalence esti-
mates. Univariable and multivariable logistic regression
methods were used to investigate relative associations be-
tween socio-economic factors, health service and individual
factors, and breastfeeding indicators.
A stepwise backward elimination approach was applied,
which was validated post hoc by using the following proce-
dures: (1) we initially entered main risk factors (socio-eco-
nomic, health service and individual) [16,17,19,22,23] with
P-value <0.20 in the backward elimination process, (2) we
tested the backward elimination by also including all vari-
ables (all potential risk factors); and, (3) we tested and re-
ported any collinearity between study factors in the final
model. Odds ratios and 95% CIs were calculated to assess
the association between study factors and breastfeeding
indicators.
Multivariable models adjusted for the potential con-
founding factors of marital status, perceived size of baby,
maternal body mass index, place of residence, frequency
of listening to radio, frequency of watching television
and frequency of reading newspaper [36]. In models of
health service factors, additional adjustment was made
for socio-economic and individual factors, as a con-
founder of the association between health service factors
and breastfeeding indicators. Similarly, for models of in-
dividual characteristics, additional adjustment was made
for socio-economic and health service factors. Also, we
combined the place and mode of delivery to see the ef-
fect of caesarean deliveries and home deliveries on early
initiation of breastfeeding [17,19,37,38].
Ethics
The DHS project sought and obtained the required ethical
approval from the National Health Research Ethic Commit-
tee (NHREC) in Nigeria before the surveys were conducted.
Informed consent was obtained from study participants be-
fore they were allowed to participate in the surveys. The
survey data sets used in this study was based on publicly
available dataset that is freely available online with no par-
ticipant’s identity. Approval was sought from MEASURE
DHS/ ICF International and permission was granted for
this use.
Results
Characteristics of the study population
Most of the children lived in rural areas (70%). Approxi-
mately 33% of the mothers finished secondary or higher
level of education, and 61% were employed in the last
12 months. Approximately 62% of the total births took
place at home and the proportion of caesarean deliveries
was low in comparison (1.7%) [Additional file 1: Table S1].
Female and male children were almost equally distributed
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made more than one antenatal visit, and only 42% of
mothers had a postnatal check-up after 6 weeks. The major-
ity of the children were from the North-west (31%), South-
south (17%) and North-east (16%) regions of the country.Exclusive breastfeeding
The prevalence of exclusive breastfeeding for infants was
13.5% [95% CI: 12, 15%] (Table 1). Mothers from wealthier
households were more likely to exclusively breastfeed their
babies compared to mothers from poorer households
(OR = 1.62, 95%CI: 1.14, 2.31; p = 0.008 for middle income
households; OR = 1.64, 95%CI: 1.04; 2.60 p = 0.034 for
high income households) [Table 2]. In the final model,
household wealth was replaced with mother’s education
which showed that educated mothers were more likely to
exclusively breastfeed their babies compared to mothers
with no schooling (OR = 1.87, 95%CI: 1.24, 2.82; P = 0.003
for secondary and above). Similarly, babies whose mother’s
age was between 25–34 years were more likely to be ex-
clusively breastfeed compared to mothers in the youngest
age group (OR = 1.50; 95%CI: 1.12; 2.01; P = 0.007). The
odds for exclusive breastfeeding were lower among babies
in the north-east (OR = 0.23, 95%CI: 0.12, 0.34; P < 0.001),
north-west (OR = 0.43, 95%CI: 0.25, 0.74, p = 0.002),
south-east (OR = 0.41, 95%CI: 0.26, 0.65; P < 0.001), and
south-west (OR = 0.54, 95%CI: 0.35, 0.83; p = 0.005) com-
pared to children in the north-central region.Table 1 Key breastfeeding indicators among children 0–23 m
Indicators Sample
Early initiation of breastfeeding rate (0–23 months)(0–11 months) 5604
(12–23 months) 4621
(0–23 months) 10225





Predominant breastfeeding rate (0–5 months) 2832





N* = Population size n† = Positive cases.
(i) Early initiation of breastfeeding: The proportion of children 0–23 months of ag
(i) Exclusive Breastfeeding: The proportion of infants 0–5 months of age who rece
solution, drops or syrups of vitamins and medicines).
(iii) Predominant breastfeeding: The proportion of infants 0–5 months of age who
allows water and water-based drinks fruit juice, ritual fluids, oral rehydration solutio
(iv) Bottle-feeding: The proportion of infants 0–23 months of age who received an
with nipple/teat.Predominant breastfeeding
Almost half [48%, 95% CI: 46, 50%] of children aged 0–5
months were predominantly breastfed [Table 1]. The odds
for predominant breastfeeding were significantly lower
among mothers who had 1–3 antenatal visits (OR= 0.68,
95% CI: 0.52, 0.89; p = 0.004), and those who had four or
more visits (OR= 0.78, 95% CI: 0.63, 0.97; P = 0.027) com-
pared to mothers who had no antenatal visit [Table 2].
Mothers who had primary (OR= 0.70, 95%CI: 0.55, 0.89;
P = 0.004), secondary or higher education (OR= 0.57,
95% CI: 0.45, 0.72; P < 0.001) were significantly less likely to
predominantly breastfeed their babies compared to mothers
with no education.
Early initiation of breastfeeding
Less than half of the mothers [38.0%, 95%CI: 36, 39%] initi-
ated breastfeeding, within the first hour of birth [Table 1].
Educated mothers were significantly more likely to initiate
breastfeeding early compared to mothers with no education
(OR = 1.43, 95%CI: 1.21, 1.65; p < 0.001 for primary educa-
tion and OR= 1.46, 95%CI: 1.24, 1.72; p < 0.001 for second-
ary and above) [Table 3]. Similarly, mothers who delivered
their babies at a health facility by caesarean section (OR =
0.48, 95%CI: 0.31, 0.75; p = 0.001) were significantly less
likely to initiate breastfeeding compared to mothers who de-
livered their babies vaginally. Babies of educated fathers were
more likely to be breastfed, within the first hour of birth
compared to babies whose fathers had no education
[Table 3]. Higher birth order was also associated with earlyonths, Nigeria 2008 (n = 10225)
size N* (weighted) n† (unweighted) Rate (%) 95% CI
2116 37.80 35.90 39.70
1738 37.62 35.52 39.76
3854 37.70 36.01 39.41
149 20.18 17.08 23.67
146 14.42 12.11 17.07
86 7.96 6.28 10.04
295 16.85 14.78 19.14
381 13.45 11.89 15.17
1361 48.08 45.70 50.47
433 15.29 13.68 17.05
372 13.40 11.96 14.99
338 7.32 6.46 8.29
1143 11.18 10.34 12.07
e who were put to the breast within one hour of birth.
ived breast milk as the only source of nourishment (but allows oral rehydration
received breast milk as the predominant source of nourishment (but which
n, syrups or drops of vitamins).
y liquid (including breast milk) or semi-solid food from a bottle
Table 2 Determinants of Exclusive breastfeeding and predominant breastfeeding in Nigerian women (2008)
Exclusively breastfeeding Predominant breastfeeding
Sample (%) Unadjusted Adjusted % Unadjusted Adjusted
size (n*) OR (LCI-UCI) P OR (LCI-UCI) P OR (LCI-UCI) P OR (LCI-UCI) P
Socio-economic
Maternal education
No education 1249 7.4 1.00 1.00 55.9 1.00 1.00
Primary 625 14.0 2.03 (1.42-2.91) <0.001 1.34 (0.90-2.00) 0.148 45.1 0.65 (0.52-0.81) 0.010 0.7 (0.55-0.89) 0.004
Secondary and above 958 21.0 3.32 (2.34-4.72) <0.001 1.87 (1.24-2.82) 0.003 39.8 0.52 (0.42-0.65) 0.010 0.57 (0.45-0.72) <0.001
Mother’s age
15-24 years 947 10.3 1.00 1.00 50.6 1.00
25-34 years 1360 16.3 1.68 (1.28-2.22) <0.001 1.50 (1.12-2.01) 0.007 46.9 0.86 (0.71-1.04) 0.123
35-49 years 524 11.7 1.15 (0.80-1.64) 0.439 1.17 (0.89-1.70) 0.379 46.6 0.85 (0.68-1.07) 0.167
Household Wealth
Poor 1295 15.5 1.00 1.00 86.7 1.00
Middle 1046 33.3 2.39 (1.73-3.30) <0.001 1.62 (1.14-2.31) 0.008 87.6 0.67 (0.55-0.81) 0.001
Rich 491 21.9 3.36 (2.31-4.88) <0.001 1.64 (1.04-2.60) 0.034 41.6 0.61 (0.46-0.8) 0.001
Geopolitical region
North Central 380 21.6 1.00 1.00 30.6 1.00
North East 496 4.0 0.15 (0.09-0.25) <0.001 0.23 (0.12-0.34) <0.001 60.5 3.47 (2.5-4.81) 0.010
North West 817 8.4 0.33(0.20-0.56) <0.001 0.43 (0.25-0.74) 0.002 62.8 3.82 (2.87-5.09) 0.010
South East 271 14.9 0.63 (0.41-0.99) 0.043 0.41 (0.26-0.65) <0.001 42.3 1.66 (1.19-2.32) 0.003
South West 393 16.5 0.72 (0.47-1.10) 0.129 0.54 (0.35-0.83) 0.005 28.2 0.89 (0.64-1.25) 0.502
South South 475 22.3 1.04 (0.70-1.56) 0.840 0.73 (0.46-1.13) 0.157 43.5 1.74 (1.27-2.4) 0.001
Individual
Child age in months 2832 13.5 1.3 (1.21-1.4) 0.001 0.75 (0.70-0.82) <0.001 48.1 0.85 (0.81-0.9) 0.001 0.85 (0.8-0.89) <0.001
Health service
Antenatal visits
None 1250 9.1 1.00 54.7 1.00 1.00
1-3 344 11.2 1.26 (0.80-1.99) 0.317 43.1 0.63 (0.48-0.82) 0.001 0.67 (0.51-0.88) 0.004
≥4 1238 18.4 2.25 (1.66-3.05) <0.001 42.8 0.62 (0.51-0.75) 0.001 0.78 (0.63-0.97) 0.027
n* = Children’s age 0–5 months.
Statistically significant (P < 0.05) study factors from multivariate models are shown. Adjustments were done for marital status, perceived size of baby, maternal body
mass index, place of residence, frequency of listening to radio, frequency of watching television and frequency of reading newspaper. In models of socio-economic
factors, adjustments were made for health service and individual factors. In models of health service factors, additional adjustment was made for socio-economic status
and further control of socio-economic and health service factors was done for Individual factors.
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was replaced with preceding birth interval, and the analysis
showed that mothers whose preceding birth interval was
equal to or greater than 24 months were significantly more
likely to initiate breastfeeding compared to mothers with no
previous birth (OR= 1.25, 95% CI: 1.09, 1.44; p < 0.001).
Bottle feeding
Approximately 15% [95% CI: 14, 17%] of babies were
bottle-fed [Table 1], and the odds for bottle feeding were
significantly higher in mothers who had primary (OR =
1.44, 95% CI: 1.12, 1.84; p < 0.005) and secondary or higher
education (OR = 1.41, 95% CI: 1.06, 1.88; p < 0.017)compared to mothers with no schooling [Table 3]. Mothers
who delivered at a health facility by caesarean section were
significantly more likely to engage in bottle feeding com-
pared to mothers who delivered at home (OR= 1.88, 95%
CI: 1.23, 2.89; p = 0.004). Bottle feeding was higher in
mothers from wealthier households compared to mothers
from poorer households (OR = 1.45, 95% CI: 1.09, 1.92;
p < 0.001). Higher paternal education was associated with
bottle feeding compared to babies whose fathers had no
schooling [Table 3]. Additionally, babies of mothers who
had four or more antenatal visits were significantly more
likely to be bottle-fed compared to babies delivered by
mothers who had no antenatal visit (OR = 1.45, 95% CI:
Ogbo et al. BMC Public Health  (2015) 15:259 Page 6 of 121.22, 1.82; p < 0.001). Mothers who lived in the north-west
(OR = 2.83, 95% CI: 2.22, 3.59; p < 0.001), south-east (OR =
2.86, 95% CI: 2.22, 3.70; p < 0.001), south-west (OR = 1.64,
95%CI: 1.25, 2.16; p < 0.001) were significantly more likely
to bottle-feed their babies compared to children in the
north-central region. The prevalence of bottle feeding was
higher in children aged 0–12 months compared to children
13–23 months. However, sub-group analysis of children
aged 0–5, 6–11, 12–17 and 18–23 months showed no asso-
ciation for bottle feeding.
Discussion
Optimal breastfeeding rates (early initiation of breastfeed-
ing and exclusive breastfeeding) were very low (38% and
13% respectively), indicating that most children under-
6 months were given other foods or liquids in addition to
breast milk. The prevalence of bottle-feeding and predom-
inant breastfeeding were high (15.3% and 48.1% respect-
ively) in children aged 0–23 months and 0–5 months,
respectively – a period of development when optimal
breastfeeding is most important for child health and
development [2,39]. Additionally, this study found that
lower maternal age and education, lower household
wealth, lower frequency of antenatal visits, and caesarean
delivery at a health facility were associated with feeding
behaviours that did not meet recommended standards.
There was also substantial geopolitical variability in
breastfeeding patterns, with relatively lower prevalence in
the less urbanised jurisdictions of Nigeria (North East and
North West) compared to other regions.
There are a number of methodological limitations that
need to be considered in interpreting findings from the
current study. Firstly, breastfeeding indicators were based
on self-report. This is a potential source of measurement
bias in the outcome, where women may incorrectly recall
how the child was fed during the periods referred to by
the survey questions. Similarly, misclassification in se-
lected study variables may also be present, for example
over- or under-estimation of the number of health service
visits. Selection bias is less likely to affect observed find-
ings, due to the nationally representative sampling frame
of the survey and high response rate. Selected samples
were drawn from the 2006 national census frame yielding
98% response rate without significant differences between
urban and rural areas. Finally, the findings are based on
cross-sectional data, so it is difficult to ascribe temporality
between putative exposures and outcomes. However, im-
plied temporal associations are more logically sustainable
for exposures that are categorical and fixed, and estab-
lished early in life around seminal events, such as educa-
tional achievement, and some reproductive factors such as
number of children and the date of birth of a child.
The findings showed that mid-reproductive age of the
mother (25–34 years) was associated with exclusivebreastfeeding compared to younger mothers, signifying
that younger mothers may be inexperienced in conven-
tional infant feeding practices and may be more likely to
engage in suboptimal feeding practices. Similar studies
in Nigeria and Canada reported lower maternal age as a
significant factor for non-EBF [17,25,26,40]. A recent
study in Nigeria found that counseling at the health
facility was an important strategy for promoting exclu-
sive breastfeeding practice in women [26]. Similarly,
findings from an international literature review found
that using breastfeeding peer support strategy was effect-
ive in ensuring exclusive breastfeeding among mothers
[41]. Accordingly, these approaches could be employed
in Nigeria to improve the uptake of exclusive breastfeed-
ing among younger mothers in communities.
High maternal education was associated with a greater
likelihood of exclusive breastfeeding compared to mothers
with no education. The association with education became
stronger after controlling for household wealth suggesting
that it was not a wealth effect. Nonetheless, previous
studies from developing countries reported that women of
higher socio-economic status (SES) groups may be more
likely to have better access and respond to health promo-
tion messages (including infant feeding messages) com-
pared to women of lower SES groups [42-44]. This finding
is consistent with previous studies in Nigeria and Tanzania
that reported low maternal education as a major deter-
minant for non-exclusive breastfeeding [15,17,19,23,24].
Similarly, the study also found an association between
mothers who had at least a primary level of education and
predominant breastfeeding compared to mothers with no
schooling, indicating the crucial role of mother’s educa-
tion on infant nutrition and development. Studies have
shown that primary education is the basic threshold
required to benefit from health information, and it pro-
vides marginalised groups – particularly women – the
self-confidence desired to act on health information [45].
In Nigeria, previous studies found that women with no
schooling had limited knowledge and attitude towards op-
timal breastfeeding practices [24,27]. Therefore, continu-
ous implementation and sustainability of the MDG
project in this context is crucial to improving breastfeed-
ing practices of Nigerian women.
Previous Nigerian studies reported various reasons for
why women of low SES groups do not exclusively breast-
feed their babies including, that EBF is demanding [46], a
perceived notion that the child continued to be hungry
after breastfeeding [27,47], lack of family support [27,46];
and women in private or public employment engaged in
non-EBF due to existence of workplace barriers that do
not support appropriate breastfeeding practices [48,49]. A
recent study in regional Nigeria found that mothers who
had contacts with a health facility received information
about optimal breastfeeding practices [25]. Thus, national
Table 3 Determinants of early initiation of breastfeeding and bottle feeding in Nigerian women (2008)
Early initiation of breastfeeding Bottle feeding














No education 4655 30.4 1.00 1.00 4.4 1.00 1.00
Primary 2274 43.7 1.77 (1.52-2.07) <0.001 1.43 (1.21-1.65) <0.001 13.4 3.34 (2.71-4.12) 0.001 1.44 (1.12-1.84) 0.005
Secondary and above 3296 43.9 1.79 (1.55-2.07) <0.001 1.46 (1.24-1.72) <0.001 19.2 5.15 (4.24-6.26) 0.001 1.41 (1.06-1.88) 0.017
Father’s education
No education 3641 30.3 1.00 3.7 1.00 1.00
Primary 2149 39.1 1.48 (1.26-1.74) <0.001 12.5 3.71 (2.88-4.77) 0.001 1.81 (1.37-2.38) <0.001
Secondary and above 4044 43.8 1.80 (1.55-2.08) <0.001 17.0 5.31 (4.25-6.63) 0.001 1.84 (1.39-2.43) <0.001
Household Wealth
Poor 4709 32.8 1.00 5.9 1.00 1.00
Middle 3749 41.8 1.47(1.28-1.68) <0.001 13.3 2.43 (2.01-2.94) 0.001 1.23 (0.99-1.52) 0.062
Rich 1767 42.1 1.49 (1.25-1.79) <0.001 20.5 4.09 (3.28-5.10) 0.001 1.45 (1.09-1.92) 0.010
Geopolitical region
North Central 3112 59.6 1.00 1.00 11.1 1.00 1.00
North East 5019 23.8 0.21 (0.16-0.28) <0.001 0.24 (3.12-5.45) <0.001 6.8 0.59 (0.42-0.81) 0.001 0.93 (0.67-1.29) 0.660
North West 2093 30.6 0.30 (0.24-0.38) <0.001 0.35 (2.22-3.59) <0.001 4.1 0.34 (0.24-0.48) 0.001 0.56 (0.40-0.79) 0.001
South East 3112 38.3 0.42 (0.33-0.54) <0.001 0.34 (2.22-3.70) <0.001 20.6 2.07 (1.53-2.81) 0.001 1.50 (1.10-2.05) 0.010
South West 5019 50.2 0.68 (0.52-0.90) 0.007 0.35 (1.25-2.16) <0.001 19.5 1.94 (1.44-2.62) 0.001 1.45 (1.06-1.98) 0.020
South South 2093 36.7 0.39 (0.30-0.50) <0.001 0.61 (2.31-3.75) <0.001 16.5 1.58 (1.18-2.13) 0.002 1.03 (0.76-1.40) 0.832
Individual
Child age in months
Age of child (months) 10225 37.7 1.00 (0.10-1.00) 0.483 10.7 0.94 (0.93-0.96) 0.001 0.94 (0.93-0.95) <0.001
Birth order
First-born 1953 34.4 1.00 15.8 1.00
2nd-4th 4703 38.7 1.20 (1.06-1.36) 0.003 1.26 (1.11-1.43) <0.001 11.9 0.72 (0.60-0.86) 0.001
5 or more 3569 38.1 1.17 (1.03-1.33) 0.016 1.41 (1.23-1.62) <0.001 7.7 0.44 (0.37-0.54) 0.001
Preceding birth interval
No previous birth 1953 34.4 1.00 1.00 15.8 1.00 1.00














Table 3 Determinants of early initiation of breastfeeding and bottle feeding in Nigerian women (2008) (Continued)
≥24 months 6668 38.9 1.21 (1.08-1.36) 0.001 1.25 (1.09-1.44) 0.001 9.7 0.57 (0.48-0.67) 0.001 0.68 (0.57-0.82) <0.001
Health service
Combined place and mode of delivery
Home 6563 37.7 1.00 1.00 13.1 1.00 1.00
Health facility, non-caesarean 3481 37.9 1.60 (1.41-1.82) <0.001 1.26 (1.09-1.44) 0.001 10.9 3.02 (1.63-5.58) <0.001 1.10 (0.91-1.32) 0.322
Health facility, caesarean 175 25.5 0.66 (0.43-1.02) 0.063 0.48 (0.31-0.75) 0.001 28.8 8.78 (4.53-17.01) <0.001 1.88 (1.23-2.89) 0.004
Antenatal Clinic visits
None 4594 35.1 1.00 6.0 1.00 1.00
1-3 1084 39.6 1.21 (1.01-1.45) 0.037 11.9 2.12 (1.66-2.71) 0.001 1.37 (1.05-1.77) 0.018
≥4 4547 39.9 1.23 (1.08-1.40) 0.002 16.3 3.05 (2.54-3.68) 0.001 1.49 (1.22-1.82) <0.001
n* = Children’s age 0–23 months.
Statistically significant (P < 0.05) study factors from multivariate models are shown. Adjustments were done for marital status, perceived size of baby, maternal body mass index, place of residence, frequency of listening to
radio, frequency of watching television and frequency of reading newspaper. In models of socio-economic factors, adjustments were made for health service and individual factors. In models of health service factors, additional
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low SES groups to access health facility are recommended
to improve breastfeeding patterns in Nigerian women.
Studies from Ghana and Nigeria reported that mothers
who used conventional health services engaged in better
breastfeeding practices [13,50]. However, in the present
study, mothers who made frequent antenatal visits
(ANC), predominantly breastfed and bottle-fed their ba-
bies compared to mothers who made no ANC visits.
Access to a health facility provides an opportunity to ob-
tain and respond to health promotion messages, and
ANC visit present an important opportunity for imple-
mentation of appropriate infant feeding intervention
strategies to promote optimal breastfeeding behaviours.
Findings from this study, however, suggest that relevant
messages about breastfeeding may not have been com-
municated effectively to mothers by antenatal staff. Simi-
larly, mothers may have received the right messages, but
socio-cultural beliefs such as a perceived notion that
water is needed by the baby after breastfeeding, lack of
family support [27] or pressure to resume work [28,48]
influenced their decision to predominantly breastfeed or
bottle-feed. For example, in many Nigerian communi-
ties, new mothers do not have the autonomy to exclu-
sively make household decisions regarding infant and
young child feeding. These decisions are often made by
the father or by the grandmother (paternal or maternal)
[51] acknowledging that Nigerian grandmothers usually
provide significant support to nursing mothers [27], and
most grandmothers are knowledgeable in infant feeding
practices but these skills are often based on traditional be-
lief systems [52]. Based on their role, they can play a large
part in influencing mother’s decision to predominantly
breastfeed or bottle-feed [53], and this may be an add-
itional reason for why mothers in Nigeria, engage in sub-
optimal feeding practices.
Although, the association between employment status
and key breastfeeding indicators was not apparent in this
study, recent studies in Nigeria found that employed
mothers predominantly breastfeed and bottle-feed their
babies due to pressure to resume work [15,28,48], and thus,
dedicate less time to optimal breastfeeding practices.
Employed mothers in private or public organisations –
more likely to be educated and work under rigid time
schedules – may not have flexible time to engage in opti-
mal breastfeeding practices compared to unemployed or
self-employed mothers, and it appears that organisational
employment may repudiate the benefits of higher education
on optimal breastfeeding patterns. A response to this im-
pediment in Nigeria has been a regional government initia-
tive, which recently announced 10-days paid parental leave
for male public servants and extended paid maternity leave
for female public officers from three to six months, with
the promotion of exclusive breastfeeding being part of therationale for this intervention [54]. National policies that
support nursing mothers in work environments such as
provision of crèches, paid parental leave and extended paid
maternal leave including strengthening of the International
code of Marketing of Breast-milk Substitutes in Nigeria are
proposed to improve breastfeeding outcomes.
Early initiation of breastfeeding is essential to the health
and development of the infant [2,3] and its delay may be a
significant risk factor for infant mortality [39]. In the
present study, a birth interval of more than 24 months was
associated with early initiation of breastfeeding, suggesting
that family planning can promote breastfeeding practices.
In Nigeria, mothers with no schooling are more likely to
deliver at home compared to educated mothers, and home
delivery remains an impediment to early initiation of
breastfeeding [29]. Mothers with at least a primary educa-
tion engaged in early initiation of breastfeeding compared
to mothers with no schooling, suggesting that educated
mothers were more likely to have their babies at a health
facility that would require delivery supervision by a health
professional [29]. Studies from Nigeria and Australia found
that father’s education played an important role in
optimum breastfeeding [55,56], and in the present study,
babies of educated fathers were breastfed, within the first
hour of birth. However, mothers who delivered their babies
at a health facility by caesarean section, delayed initiation of
breastfeeding compared to mothers who delivered vaginally
at home without skilled personnel supervision. In the study,
frequent ANC visit was associated with early initiation of
breastfeeding. Similar studies done in Nigeria, Tanzania,
Guatemala, Ghana and Pakistan identified mother’s
education, ANC visits, mode and place of delivery as
significant determinants for early initiation of breast-
feeding [17,19,28,37,38,57].
Consistent with this finding, some studies done in Ghana
and Nigeria [28,38], and a report from an international
review [58] suggested that caesarean section and peri-natal
care remained important impediments to early initiation of
breastfeeding, where babies were usually handed over to
the paediatrician or the paediatric nurse for care while the
mother was still in post-operative or peri-natal care [28,38].
Further training of health professionals is required to
ensure the wider benefits of focused antenatal care (ANC)
(a four-visit ANC model) and baby friendly hospital initia-
tives (BFHI). However, in many developing countries like
Nigeria, most deliveries occur at home, and those that de-
liver in the hospital return to their homes and communities
for postnatal care of their babies [59]. Thus, baby friendly
community initiatives (BFCI), which are community-based
approaches to protect, promote and support optimal
breastfeeding practices are also proposed as an adjunct to
health service based initiatives [59].
Mothers from wealthier households with higher educa-
tional achievement were more likely to engage in bottle-
Ogbo et al. BMC Public Health  (2015) 15:259 Page 10 of 12feeding practices compared to mothers from poorer house-
holds with lower educational achievement respectively, sug-
gesting that higher socio-economic status women – more
likely to be employed in formal environments [60-62] –
have the material resources to purchase formula foods.
Similarly, babies of educated fathers received foods mainly
from a bottle compared to babies whose fathers had no
schooling, indicating that socio-cultural perceptions about
breastfeeding have also engendered a preference for bottle
feeding [49]. These findings were similar to those previously
documented in Guatemala and India, where an association
between maternal education, household wealth and bottle
feeding was also reported [57,63].
Nigerian data from the Millennium Development Goals
(MDGs) performance tracking survey showed that the liter-
acy rate among women from Southern Nigeria (89% - 92%)
was higher compared to women from Northern Nigeria
(30% - 66%), and women from the Southern zones were
more likely to transit to higher educational levels [64]. Simi-
larly, women from Southern geopolitical regions – more
educated and wealthier zones [65] – of Nigeria had better
access to health care services compared to women from
Northern Nigeria, and are more likely to be employed [64].
These observed differences may play an important role in
the geopolitical variability in infant feeding practices identi-
fied in the current study.
Conclusion
This study found that Nigeria’s suboptimal breastfeeding
practices were associated with mothers who had no
schooling, lower household income, and women who
had no contacts with health services, particularly ANC
visits. However, there was also a sub-group of women
with greater material resources and higher education
with higher levels of health service use, and a higher
likelihood of birth by caesarean section who also re-
ported suboptimal breastfeeding patterns.
Appropriate breastfeeding intervention programs focused
on all mothers – especially mothers with no schooling and
women from poorer households – that consider geopolit-
ical variability could be implemented to encourage mothers
to use health care services. In addition, considerable im-
provements might be achieved by implementing and sus-
taining the strategies of the ‘baby friendly community
initiatives’ given the high proportion of home births in
Nigeria, including broader national policies that support
mothers in work environments. Facility based programs
that underpin family planning, focused antenatal care and
quality early essential newborn care are proposed to pro-
mote breastfeeding practices among women, acknowledg-
ing that a health service contact presents an important
opportunity for the implementation of breastfeeding pro-
motion and support. Finally, intervention studies that
evaluate current policy initiatives addressing maternal andchild health outcomes, and the wider impacts of health
system strengthening should be key priorities in improving
infant feeding patterns among Nigerian women.
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